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METHOD OF TRAINING A COMPUTER SYSTEM 
VIA HUMAN VOICE INPUT 
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BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a method of training a computer 
system via human voice input from a human teacher, with the computer system 
including a speech recognition engine. 

2. Background Art 
10 A large concatenated voice system with a large vocabulary is capable 

of speaking a number of different words. For each word in the vocabulary of the 
large concatenated voice system, the system has been trained so that a particular 
word has a corresponding phonetic sequence. In large concatenated voice systems 
^ and other so-called artificial intelligence systems, manual data entry is usually used 

Q 15 to train the systems. This is usually done by first training a data entry person the 

[y advanced skill sets required to program the phonetic knowledge into specific 

^ elements of the computer program for storage and future use. This type of training 

M, technique is tedious, prone to errors, and has a tendency to be academic in entry 

style rather than capturing a true example of how a word is pronounced or what a 
20 word, phrase, or sentence means or translates to. 

Although the use of manual data entry to train large concatenated 
voice systems has been used in many applications that have been commercially 
successful, manual data entry training techniques have some shortcomings. As 
such, there is a need for a method of training a computer system that overcomes the 
25 shortcomings of the prior art. 
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SUMMARY OF THE INVENTION 
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It is, therefore, an object of the present invention to provide a method 
of training a computer system via human voice input from a human teacher. 

In carrying out the above object, a method of training a computer 
5 system via human voice input from a human teacher is provided. The computer 
system has a text to speech engine and a speech recognition engine. The method 
comprises presenting a text spelling of an unknown word, and receiving a human 
voice pronunciation of the unknown word from the human teacher. The method 
further comprises determining a phonetic spelling of the unknown word with the 
10 speech recognition engine based on the human voice pronunciation of the unknown 
word. The text spelling is associated with the phonetic spelling to allow the text to 
speech engine to correctly pronounce the unknown word in the future, when 
presented with the text spelling of the unknown word. 



^ It is appreciated that the phonetic spelling determined for the 

O 15 unknown word with the speech recognition engine may include a sequence of 

y\ phonemes names and/or known words. In a preferred embodiment, after presenting 

C the text spelling of the unknown word, the computer system, using speech output, 

Q 

M: requests to receive the human voice pronunciation of the unknown word. The 

request from the computer system takes a form of an ongoing dialog between the 

20 computer system and the human teacher. More preferably, the method further 
comprises establishing a plurality of request statements. Each request statement has 
an information content level. The information content levels range from a low 
information content level to a high information content level. The plurality of 
request statements are used by the computer system during the ongoing dialog. 

25 Most preferably, presenting, receiving, determining, and associating are repeated 
for a plurality of unknown words. The information content level for the request 
statements in the ongoing dialog progressively lessens as presenting, receiving, 
determining, and associating are repeated. 
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Further, in carrying out the present invention, a method of training 
a computer system via human voice input from a human teacher is provided. The 
computer system has a speech recognition engine. The method comprises receiving 
a human voice pronunciation of an unknown word from the human teacher. The 
5 method further comprises determining a phonetic spelling of the unknown word with 
the speech recognition engine based on the human voice pronunciation of the 
unknown word, and receiving a known word that is related in meaning to the 
unknown word. The known word is associated with the phonetic spelling of the 
unknown word to allow the speech recognition engine to correctly recognize the 
10 unknown word in the future as related in meaning to the known word. 

Preferably, receiving the known word further comprises receiving a 
% human voice pronunciation of the known word from the human teacher. 

S Alternatively, receiving the known word further comprises receiving a text spelling 

=*r of the known word. 

Ft 

p 15 Still further, in carrying out the present invention, a computer 

readable storage medium having instructions stored thereon that direct a computer 
p] to perform a method of training a computer system via human voice input from a 

human teacher is provided. The computer system has a text to speech engine and 
a speech recognition engine. The medium further comprises instructions for 
20 presenting a text spelling of an unknown word, and instructions for receiving a 
human voice pronunciation of the unknown word from the human teacher. The 
medium further comprises instructions for determining a phonetic spelling of the 
unknown word with the speech recognition engine based on the human voice 
pronunciation of the unknown word. And further, the medium further comprises 
25 instructions for associating the text spelling with the phonetic spelling. This 
association allows the text to speech engine to correctly pronounce the unknown 
word in the future when presented with the text spelling of the unknown word. 

Even further, in carrying out the present invention, a computer 
readable storage medium having instructions stored thereon that direct a computer 
30 to perform a method of training a computer system via human voice input from a 
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human teacher is provided. The computer system has a speech recognition engine. 
The medium further comprises instructions for receiving a human voice 
pronunciation of an unknown word from the human teacher, and instructions for 
determining a phonetic spelling of the unknown word with the speech recognition 
5 engine based on the human voice pronunciation of the unknown word. The medium 
further comprises instructions for receiving a known word that is related in meaning 
to the unknown word, and instructions for associating the known word with the 
phonetic spelling of the unknown word. The association allows the speech 
recognition engine to correctly recognize the unknown word in the future as related 
10 in meaning to the known word. 

The advantages associated with embodiments of the present invention 
L n are numerous. In accordance with the present invention, a system and method to 

train computer systems via human voice input are provided. Automatic phonetic 
H= transcription may be used to enable human teaching of semi-intelligent computer 

15 systems correct pronunciation for speech output and word, phrase, and sentence 
=P meanings. Further, speech output from and human speech input to a computer may 

s 

q be used to ask human teachers questions and accept input from the human teacher 

t pi 

to improve performance of the computer system. 



The above object and other objects, features, and advantages of the 
20 present invention will be readily appreciated by one of ordinary skill in the art in the 
following detailed description of the preferred embodiment when taken in 
connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 illustrates a computer system and a method of training the 
25 computer system in accordance with the present invention; 

FIGURE 2 illustrates a method of training the computer system in 
accordance with the present invention; 
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FIGURE 3 illustrates a method of the present invention; and 
FIGURE 4 illustrates another method of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

With reference now to Figure 1, a computer system is generally 
indicated at 10. System 10 includes a computer 12, a text to speech engine 14, and 
a speech recognition engine 16. Speech recognition engine 16 uses word recognizer 
18 and/or database with phonetics 20 to determine the phonetic spelling of an 
unknown word based on human voice pronunciation of the unknown word. System 
10 includes speaker 22 and microphone 24. 

In accordance with the present invention, computer system 10 is 
trained via human voice input from a human teacher. First, computer 12 is 
presented with a text spelling of an unknown word. The text spelling of the 
unknown word may be presented to computer 12 in a variety of ways. For example, 
computer 12 may manually receive the text spelling of the unknown word, or may, 
in any other way, come across the text spelling of the unknown word. Thereafter, 
a human voice pronunciation of the unknown word is received by system 10 at 
microphone 24 from a human teacher. Speech recognition engine 16 determines a 
phonetic spelling of the unknown word based on the human voice pronunciation of 
the unknown word. It is appreciated that the phonetic spelling may include a 
sequence of phonemes names and/or known words as determined by word 
recognizer 18 and/or database with phonetics 20. Further, in a preferred 
implementation, after the text spelling of the unknown word is presented, system 10, 
using speech output at speaker 22, requests to receive the human voice 
pronunciation of the known word. 

In a preferred embodiment, the request by the computer system to 
receive the human voice pronunciation of the unknown word takes a form of an 



ongoing dialog between the computer system and the human teacher as illustrated 
by example in Figure 2. 

That is, in accordance with the present invention, speech output from 
and speech input to a computer is used to ask human teachers questions and accept 
input from the human teacher to improve performance of the computer system. The 
improved performance can be: how the computer is performing an operation such 
as pronouncing a word or assembling a sentence or phrase, or how the computer is 
translating information. A natural dialog with the computer can be set so that 
realistic data can be captured. For example, if the word "bozotron" is being 
pronounced by the system, the computer can ask the teacher for advice on how to 
pronounce the word. The computer would have a list of ways to ask the questions 
with a variable for the questionable data. Further, the computer may develop its 
own questions. 

As best shown in Figure 2, an example of an ongoing natural dialog 
between a human teacher and a computer is generally indicated at 30*. At block 32, 
the computer has been presented with the text spelling of the unknown word and is 
requesting to receive the human voice pronunciation of the unknown word. At 
block 34, the teacher responds to the computer. At block 36, the computer responds 
to the teacher and shows the teacher the text spelling of the unknown word. At 
blocks 38, 40, 42, and 44, the teacher and the computer maintain an ongoing dialog, 
discussing the unknown word. At block 46, the teacher provides the computer 
system with the human voice pronunciation of the unknown word. At this point, the 
computer stops translating the phonetic codes from the speech recognition engine 
and takes the direct phonetic code from the speech recognition front end. That is, 
the computer determines the phonetic spelling of the unknown word with the speech 
recognition engine 16 (Figure 1) based on the human voice pronunciation of the 
unknown word. At block 48, the computer switches back to the native language of 
the teacher and confirms the pronunciation with similar dialog using the new 
phonetic capture from the teacher. Thereafter, the text spelling of the unknown 
word is associated with the phonetic spelling determined by the speech recognition 
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engine to correctly pronounce the unknown word in the future when presented with 
the text spelling of the unknown word. 

It is appreciated that a plurality of statements are established for use 
by the computer during the dialog with the human teacher. In a preferred 
5 implementation, each statement or request statement (because the statements are 
used to ultimately request to receive the human voice pronunciation of the unknown 
word from the human teacher) has an information content level. The information 
content levels range from a low information content level to a high information 
content level. The plurality of request statements are used by the computer system 
10 during the ongoing dialog. 

3 Preferably, during the ongoing dialog, the computer system 

K progressively lessens the information content level for the request statements used 

h= in the ongoing dialog. For example, at block 32, the computer may explain that it 

pJ has several words that it does not know how to pronounce. Thereafter, for the first 
^ 15 unknown word, request statements having high information content levels are used 

□ until the text spelling of the unknown word is associated with a phonetic spelling, 

ffj Thereafter, the computer system may repeat the same steps, this time for the second 



H unknown word, but this time using request statements having a slightly lower 

p! information content level. And again, after the second unknown word text spelling 

20 has been associated with a phonetic spelling, the process may again be repeated for 
the third word. This time, for the third word, an even lower information content 
level may be used for the request statements. The use of progressively lower 
information content levels for the request statements provides a more natural 
conversation flow between the human teacher and the computer system. For 
25 example, by the time the computer is asking to receive the human voice 
pronunciation of a tenth word, it is no longer necessary for the computer to say "I 
have a new word that I do not know how to pronounce. Do you have time to listen 
to my question?" Instead, the computer may say "Want to hear the next one?" or 
"Got time for another?" 
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It is appreciated that embodiments of the present invention provide 
a method of training a computer system via human voice input from a human 
teacher. Automatic phonetic transcription is used to enable human teaching of semi- 
intelligent computer systems correct pronunciation for speech output and word, 
5 phrase, and sentence meanings. As shown in Figure 3, a first method of the present 
invention includes, at block 60, presenting a text spelling of an unknown word. At 
block 62, a plurality of request statements having information content levels ranging 
from low to high information content are established. At block 64, the computer 
system requests to receive human voice pronunciation of the unknown word. The 
10 request takes the form of an ongoing dialog (for example, Figure 2) of request 
statements of progressively declining information content level. The information 
content level may decline during the ongoing dialog for a single unknown word, or 
may progressively decline during an ongoing dialog in which multiple unknown 
words are processed. At block 66, the computer system receives human voice 
15 pronunciation of the unknown word. At block 68, the computer system determines 

Ln 

fy the phonetic spelling of the unknown word using a sequence of phonemes and/or 

^ known words. At block 70, the text spelling of the unknown word is associated 

with the determined phonetic spelling of the unknown word to allow the text to 
speech engine to correctly pronounce the unknown word in the future when 
20 presented with the text spelling of the unknown word again. 
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Another embodiment of the present invention is illustrated in Figure 
4. At block 80, the human voice pronunciation of an unknown word is received 
from the human teacher. At block 82, a phonetic spelling of the unknown word is 
determined with the speech recognition and is based on the human voice 

25 pronunciation of the unknown word. At block 84, a known word is received. The 
known word is related in meaning to the unknown word. At block 86, the known 
word is associated with the phonetic spelling of the unknown word to allow the 
speech recognition engine to correctly recognize the unknown word in the future as 
related in meaning to the known word. That is, the embodiment illustrated in 

30 Figure 4, associates a known word with phonetic spellings of unknown words. For 
example, the method illustrated in Figure 4 may be utilized to provide a smart look- 
up system. For example, the teacher may request the computer system to look up 
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information relating to "car parts." The computer system may respond by stating 
"I don't have any listing for car parts." The teacher may respond by stating "Do 
you have any listings for automobile parts or auto parts?" The computer may 
respond "Yes, I have listings for auto parts." The teacher may respond "For future 

5 reference, car parts are the same thing as auto parts." (Block 84.) Thereafter, the 
computer system associates the known word "auto parts" with the phonetic spelling 
of the unknown word "car parts. " In the future, if a user were to ask the computer 
system "Do you have any listings for car parts?" the computer would then respond 
"I do not have any listing specifically for car parts, however, I do have listings for 

10 auto parts which are known to me to be related in meaning to car parts." 

It is appreciated that in the method illustrated in Figure 4, receiving 
the known word may include receiving a human voice pronunciation of the known 
word from the human teacher or receiving a text spelling of the known word. For 
example, the known word "auto parts" corresponding to the unknown word "car 
15 parts" may be provided by human voice input or by text input. 



It is appreciated that in accordance with the present invention, 
methods may be implemented via a computer readable storage medium having 
M* instructions stored thereon that direct a computer to perform a method of the present 

j~T invention. That is, the methods as described in Figures 1-4 may be implemented, 

20 in accordance with the present invention, via instructions stored on a computer 
readable storage medium. For example, to implement the method of Figure 3, a 
computer readable storage medium has instructions stored thereon including 
instructions for presenting a text spelling of an unknown word, and instructions for 
receiving a human voice pronunciation of the unknown word from the human 
25 teacher. The medium also includes instructions for detennining a phonetic spelling 
of the unknown word. The medium even further includes instructions for 
associating the text spelling with the phonetic spelling. 

In addition, the method illustrated in Figure 4 may be implemented 
via instructions on a computer readable storage medium. The medium includes 
30 instructions for receiving a human voice pronunciation of an unknown word from 
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a human teacher, and instructions for determining a phonetic spelling of the 
unknown word. The medium further includes instructions for receiving a known 
word that is related in meaning to the unknown word, and instructions for 
associating the known word with the phonetic spelling of the unknown word. 



1813 

USW 0611 PUS 
Customer No. 22193 




Q 

m 

yj 



5 In addition, it is appreciated that all optional features and preferred 

features described herein for methods of the present invention may also be 
implemented as instructions on a computer readable storage medium. 

While embodiments of the invention have been illustrated and 
described, it is not intended that these embodiments illustrate and describe all 
10 possible forms of the invention. Rather, the words used in the specification are 
words of description rather than limitation, and it is understood that various changes 
may be made without departing from the spirit and scope of the invention. 
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